
com cobetcki/ix 

COUHA/IUCTV^ECKMX 

PEcrwDiiHK 



.... SU..„ K ^962,1 A1 



(505 E21 B 29/10. 



roCyAAPCTBEhHbJPl KOMWTET 

HO MBO&PETENWflM W OTKPbl7HHM 

HPH TKHT CCCP 



OnHCAHHE M30BPETEHMa 

K ABTOPCKOMY CBI/lAETE/lbCTBY 



1 

(21) 4638148/0)3 

(22) 26.12.88 
(46)30.06,91. !&k>/i. 24 

(71) BcecoK)3HWJ?i HayHMo-HCcneAOBaie/ifcCKnfi 

M npOeKTHO-KOHCTpyKTOpCKMV? WHCYWTyT TfiO- 

4>n3M4ecicwx MeroAQB ncc*eAOaaHK*. Hcnwra- 
mha v\ kohtpo/ih He4>Tera30pa3BeAOHHbix 

(72) E. K YTpfcrnaHOB M.A. C. Havtropwn 

(53) 622.245.4(088,8) 

(56) naTCHT CIDA 3179168, 166-14, 
ony6^MK. 1965. 

A&TopcKoe cawA^Te/ibCTBO CCCP 
1571213. Kfl. E 21 B 29/10, 26.07.88. 

(54) YCTPOl/lCTBO PEMOHTA O&CAfl- 
HOP! KO/IOHHbl 

(57) l43o6peTenne othocmtc* k peMOHTMO-nao- 
/lRUMOHHbiM pa6oTaM o6caAHwx ko/iohh ae<p- 
Tera3dBbix cxuaxMH aa* BoccraHOoneHwa nx 
repMeTMHHOCTn. Ue/ib-noBU wem/ie naAexHo- 
ctm ycraHOBkw MeTa/i/tv^ecicoro n/\aCTwp* 
(Mil). B KOpnyce ycTportcrea yciaHoa/ieHbi 
3neicTpoABMraTe/ibc peAyKtopoM. rwAPonacoc 
u rviApouM/»wMAp c rio/ibJM nopuineM m luto- 
kom. noA Ha Bany xopnyca ycraHOB/ieHa 
pacxafwBaioma* roriOBxa (Pf). B hh*h<?a hc- 



TM KOpnyca C B03MO*HOCTb>0 B3aHMOAe*CTBHA 

c MR p33MeLueH ynop c >k6Ctko CBRaan h wm c 
hum npnaOAOM ero oceeoro nepeMemeHu^. 
H3A Pr pacno/iOPKeH AopHnpyK>uiww ko Hyc , 

yCTaHOB/ieHHUft H3 LUTOKe C BO3M0XHOCTbK> 

B33HMOAeviCTBvia c Mfl. npwBOA nepeMeu^e- 
Hwft ynopa Buno/iHen a enAe AU#<J>epeHuwanb- 
noro nopuJHfl. ycraHoe/ieHHoro b *copnyce h 
o6pa3yjouiero c ero ctchksmh KaMepw. 
Oahs m3 icaNiep ruApaannHecKw cesaaHa Kana- 
/iom c no/iocjbK) HarHeiaHMR. a Apyaa - APy- 

fMM KflHa/lOM C nOHOCTblO BC3CUBaHM» 

rvmponacoca. Me>KAy co6otf KaMepw cB«2aHbr 
KaHanoM c pacnono^enHbiM e hcm o6peTnwM 
K/ianaHOM co lutokom. KoHyc, npoxoA" «o MP. 
Ae^opMMpyeT ero a uk/iuhaP m npw*wMaeT k 
p^MOHTwpyeMovi Tpy6e. FlepeMeiMaeMan 
BC/ieA 3a KonycoM PT co3Aaer AononHme/ib- 
HyK) n/iacrnsecKyfO Ae<$>opMauu»o. flpvt aoctw- 
>Kenmi aepxHero no/roxenvifl PT cbohm 
topuom B03AeMCTsyet Ha ujtok icnanaha, koto- 

pblft OT^pbiBBeT AOCTyn pa60HBw >KHAKOCTtf M3 

K3Mepw H3A nopuineM no K3Ha/iy b nonocTb 
ecacbiBannH rutAPOHacoca. KonraKTHas n/io- 
uuaA*> m yAepacvtaatomee ycu/iwe Mfl na cteHKe 
o6caAHOii KOnon«b4 aoctotomhw a"« ero yAe;>' 
)KaHvm. 1 nn. 



l/l3o6peteHne othochtch k ycrpo^CTaaM 
AAR peMOHTHO-M30nnuuipHHbix pa6oi o5caA- 

HWX KO/IOHH He<^Tera30BbfX C*Ba>«HM c ue/)bK) 
BOGCTflMOB/ieHVIfl nx repMeTWMHOCTH . 

Lle/ibK) M3o6peTennfl RenweTcw noetJtue- 
«ne HaA^xMOCTM ycTaHOBKn Mera/i/inneCKoro 
n/iacTbipp. 



Ha wepTe^e cxeMainnHO M3o6pa>KeHO 
npeAiaraeMoe ycrpo^CTBO a/^p peMOHra o0- 
caAHO* ko/iohhw, npoAOHbnwi?! paspe3. 

B uu/HiNAPuMecKOM KOpnyce 1 yctpouiCT- 
ea. cnycicaeMoro b c*<Ba>KMny na Ka6ene 2. 
pacno/ioxcen sneKTpOABuraTenb 3 c peAy*T<r 
pOM 4. AeyxnnyH^epHwPi rMAPOnacoc 5 c eca- 



cbiea»ou;MMn 6. Harneiaie/ibhbiMH 7 n peAy«- 
miOHHbiM 8 KitananaMw. ,i*apou m,1mh AP 9 c 
no/ibiM nopumeM 10 n ujtokom 11, AH$4>epeH- 
uua/ibHwa nopu;eHb 12, HBna*omu*cfl npHBO- 
AOm oceaoro nepeMemeHMfl ynopa 13, n 
XeCTKO C HVtM C8ft33HHUM. f\OpHMpy*0\l\MV\ KO- 

nyc 14 c noAnpyxviHeHHWMM n/iaBa*omnMu 
nnaiiiKaMM 15, pacxaTbieaiomaa ronofixa 15 u 
npoAonbHO-ro<J>pvipOBaHHufo Mexan/inneCKviM 
n/iacTwpk> 17. Pa6oHue no/iocrw rwApouwnnn- 
Apa 9 m no/ioro nopuiHR 10 ruApaenHMecKw 
cefl3aHW MexAy coGott no icana/iy *epe3 hoa~ 
npyjKMHeHHbiw 30nOTHHK-nepeKAK)MaTenb 18, 
KaMepa, o6pa30B3HHaa ctchk3Mm jcopnyca u 
AH4><t>epeHunanbHUM nopiDHeM 12, ruApaann- 
seCKM CBH33H3 no Kananyjc no^ocibio warne- 
TaHMa rwApoHacoca. 

Apyra^ *aMepa> o6pa30B3HHaa creHKaMw 
KOpnyca n Au$<j>epenuvta/ibHbiM nopuiHeM. 
ruApaB/WHecKu cBA3ana c nonocTbK> Bcacwea- 
HWfl ruAPOHacoca xaKanoM#. 

B AW^epeHuwanbHOM noptune ai* ^ba- 
3wo6evix KaMep BbinoimeH xanan c axcvia/ibHO 
pacnonoxeHHWM oGpaTHbtM K/tananoM 19 c 
Bwcrynaiom^M H3 xopnyca ojtokom, B wcxoa- 
hom no/ioxennu KnanaH 19 3a*pbiT u pa3Ae/i^ 
xaMepw, oBpasoeaHHbie 
A M04>epeMUManbHWM nopumeM 12 co CTeHKa- 
Muxoprryca. BnyTpeHHflfl nonocTb ycrpofcCTBa 
3anonHeMa- paBoweft xwakgctmo m cxOMneH- 
cwpOBaMa c BHeoiHeii cKaaxuHHow cpeAOrt 
3nactM4HUM KOMneHcaTOpoM 20. Aopnupyio- 
muiii xonyc 14 m pacKarbisaiomaw ronoBxa 16 
yCTawOBfleHbi na xoHue nonoro wroxa 1 1 . npw 
3TOM.papKaTbiea»man ro/iOBKa *nneMaTi/me- 
c*u CBfl3ana c sneicTpoABiiraTe/ieM 3 sepes 
T^necKonnHecKuvi ean 21 KOpnyca, ycTanoB- 
neMHUft Ha qnopax KgneMviw e nonoM urroKe 1 1 , 
noptiuKC 10, CB«3anHbiM c hum Ban 22 u nnane- 
Tap.HWM peAy*Top 4. Ha oany 22 ycTanoeneH 
3KCueHTpMK 23,cnyxamnfi npuBOAOM ABy* 
ru»y«xepoB ruAPOHacoca 5. 

npoAOAbHO-ro^pvipoBannbn?i Meran^HHe- 
ckw* nnactbipfr 17 b TpaHcnopxnOM no/ioxe- 
huh pacno/ioxeH MexAy. f.e. yAepxneaeTca 
AOpnwpy*omnM KonycoM 14 m ynopOM 13. 

A/ifl 3aicpenneHWin ycTpoAcrpa b xonoHHe 
oho cHa6xeHO ynopMwMW w/inncaMu n™ «*o- 
P«mh {ne noKa3aHbi). 

ycTpoiACTBO pa6oTaeT c/ieAyK>mnM oopa- 

30M. 

Ha MHiepBa/ie npoBeAenw* peMOHTHo- 
M3on«uMOHHkix pa6oT no Ka6*AK> 2 BKIlWDMaeT- 
c* 3/ieKTpoABVirare/ib 3. xoTopbi* nepea 
3*ccueHTpwK 23 npMBOA^T b AeiteTBue nnyHKC- 
pw rwAPOHacoca 5 * oAMOepeMenHo bo epame- 
huc nepe3 Ba^u 21 m 22 pa ckbtub atomy k) 
ronoetcy 16. nepROHasanbHO Kopnyc 1 npn6o- 
pa saflKopnoaetcfl a KO/ioHHe Tpy6. a 3aieM 
pa6oMan MjxtccTy no >caMa/iydoT rwaDOHaco- 
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ca nocTynaer o kaMepy hsa AH<^<t>epeHuvia/ib- 
hwm nopuiHCM 12 m pa&oMee Aae/ieHne Mepe3 
ynop 13 yAepxwaaer npoAOnbHO-ro^pMpOBan- 
hum Meran/imecKUM n/iacTwpb 17. f1pn 3tom 
o6paTH»»/i?i KnanaM 19 3anpuT. 

riocne AOCTn>KeHHR Heo6xoA"Moro Aac/Je- 
HMfl noAnpyxwHeHnyi?i sonoTHnic-nepeic/iioqa' 
Tenb 18 nepeMecTMTCH bhus ao ynopa. 
oTKpwBa* AOCtyn pa6onevi >kmakocth no K3H3- 
yiyanoA noptueHb 10 rMApoun/vHHApa 9* 

AopHnpyiOiAMki Konyc 14, npoxoA* no 
n/iacxbipio 17, 4>opM^pyeT ero e mm/imhap m 
npwXMMaeT k peMOHTupyeMoPi Tpy6e. a ero 
n/iaaaioiune nnaujKvi Kann0pyK3T. co3AaBan rs- 
paHTwpoBaHHbivi HaT«r. OepCMeuxaeMafl bcaca 
3a AopHnpyraiAMM KOHycoM 14 paci<aTbtBa»o- 
u^3r ro/ioexa 16 co3AaeT AononHHTe/ibhyw 
n/tacTviHecKy?o Ae4>opMaunK> n/iacrwpfl 17 no 

MaKpO- H MMKpOHepOBHOCTflM BMyTpeiiHevI 

•creHKM oGcaAHOM KonoMMW vi ynpOHHflCT no- 
eepxHOCTHbJvH cflowi BuytpeHHew noeepxHocxM 
nnacTbipP 17. DpM AOcrnxeHnw Bepxnero no- 
noxenun AopHnpyK)U4an ronoaxa 16 cbowm 
TOpuoM B03AewcTByeT na ujtok K^anana 19. 
tcoTOpwvi oiKpbiBaeT AOCTyn pa^OMeM >kha^o- 
ctm n3 K3Mepw m3a flM^epeHMwa/ibHWM nop- 
UJH6M 12 no Ka«any 6 b nO/iocTb BcacwB3HM« 
rHAPonacoca. 

6 aTOM no/ioxehiin KOMTaxTMafl nnomaA^ 
n yAepwMBaiomee ycn^we nnacTbip« 17 wa 
cieHxe o6caAHoPt koaohhw AOCTaTo^hbi A^ft 
ero yAepwnB3Hw* n An4>$^P^ H ^ ManbHb,(H no P' 
ujeHb 12 BweCTe c AopnupyiomMM KonycoM 14 
m pacKatbiBaioiMei?! ronOBxow 16 nepeMecTvnrcA 
BBepx. o6ecnesw8aft no/inwCi nx bwxoa m3 n/ia 
CTbipfl t7. 

Hoc/ie 3aaepmeHMq pa6oTbi no ycraHOBKe 
nnacTbipP 17 3/iexTponpMBOAOM 3 obecneMn- 
oaeTC5i ocBoOoxAeHwe xopnyca npvi6opa ot 

CTeHKH 06C3A«Oi?l KOnOHHbl M 33TeM yCTpOVlCT- 

bo TpancnopTupyeTCw Ha nosepxHOcib. 
CDopMy^a i43o6peTeiiMR 

YCTpOklCTBO A>1« PSMOHT3 o6C3AHOii KO* 

45 noHHbi, B»oi»oHaK)^u6e Kopnyc. ycTanooneHHwe 
a H6M anexTpoopMBOA c peAyKTopoM. rwAPO- 
nacoc w rwAPOU^niiHAP c nonbiM nopaineM m 
ujtokom. MeTan/iMMecxHvi nnacTwpb. ycT3HOQ- 
neHHy»o hoa h^m Ha Bany xopnyca pacxaTbiBa- 
50 K)my*o ronoaxy u pa3MemeHHUPi b HMXHew 
sadw KOpnyca c eo3MO*HoCTbio B3anMOAevi- 
cTBWfl c MeTa^nnMecKUM nnaCTwpeM ynop. o t- 
nviHdiomeecA tgm. mto, c ue/ibK> noswuje- 
hvi« HSAexHOCTw ycraMOBKM MeTan/ivmetxoro 
55 nnacTwpb. oho CHaSxeHO xeciico cuflaanHbiM 
c ynopOM npMBOAow e r ° oceeoro nepeMeiue- 
. hhw m pacnonoKeHHWM H3A pacxaTbiBawiuew 
ronoBKOW AopHHpytomuM KOHyCOM, ycT3HOB- 
nenHWM «a mToxe ruAPonwnMHApa c bo3mo>k- 

HOCTbK) B33HM0AeviCT8U« C MeTa/l/lUMeCKUM 
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nnacTbipeVi, oan Kopnyca kmhcm3tviw6ckii cbr- 
33h c aneicrponpMBOAOM. npMBOA oceaoro ne- 
peMemenM* ynopa ewno/iHen b chac 
Avi4>4>epeHUMa^i»Moro nopmnn, ycraHoeneH- 
Horo a Kopnyce m o6p03yK>mero c ero creHtca- 
mm Aoe Kanepu, rwApaB/ivmecicn ca«3aHHbie 
MexAy co6o» K8HanoM c pacno/io*eHHWM b 



nCM 05p3THUM K/l3n3HOM CO UITOK0M, HP* 

3tom OA«a H3 KaMep rMApaB/iuMecKw cbr33H3 
c nOAOCtbio HafHeraMMfl. APyra« " c no/iocTbK) 

BC3CUB3HMR fHApOHaCOCa, 3 AOpHnpyiOtUMM 
KOHyC yCT*aMOB/reH C B03MO»CHOCTblO B33MMO- 

AeftCTB*a a eepxHeM nonoxeHnw co ujtokom 
oGpatHoro *nanaha> 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (11) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2 5 is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, cl through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 6, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminLting tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 



Prepared by: I. Levkoeva 
Editor: Iu. Sereda Copy Editor: M. Morgental Proofreader: M. Demchik 
Order: 1 828 Copies: 360 By subscription 

VNIIPI of the USSR State Committee on Inventions and Discoveries 
1 13035, Moscow, ZH-35, Raushskaia izb., d. 4/5 
"Patent" Production and Publishing Works, City of Uzhgorod, 101 Gagarin Street 




TRANSPERFECT! TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



AT l AINU A 

BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
Ntvv YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
>AN FRANCISCO 
SEATTLE 
WASHINGTON. X 



RU2016345 C1 
RU2039214 C1 
RU2056201 C1 
RU2064357 C1 
RU2068940C1 
RU2068943 C1 
RU2079633 C1 
RU2083798C1 
RU2091655C1 
RU2095179 C1 
RU2105128 C1 
RU21 08445 C1 
RU21444128C1 
SU1041671 A 
SU1051222 A 
SU1086118 A 
SU11 58400 A 
SU1212575A 
SU1 250637 A1 
SU1 295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 . 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 122 MC KINNEY. HOUSTON -X 77010 J 1 EL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERrECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 
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MARIA A. SERNA 
NOTARY PUBLIC 
. (n and fof the State of Texas 
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Stamp, Notary Public 
Harris County 
Houston, TX 
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